O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0215U007198

Jep>kaBHUH peecTpauiliHUI HOMeP: 0113U003758

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 17-02-2015

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: BcraHoBiieHHS BIJIMBY (YHKLIOHATIBHOTO HOKPUTTSI KpeMHE3eMHUX HOCIiB Ha BUBIIbHEHHS

apOMaTU4HOI aMiHOKMCJIOTU 3 BHYTPIIIHEOIIOPOBOTO IIPOCTOPY
IToyaTok eramy: 02.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpHUAHUYHOI 0coou (a6o ITIB ¢izuyHOi 0c00H): IncTUTYT XiMil TOBEPXHI iM.
0.0. Yyiika HAH Ykpainu

Kopg 3a €IPIIOY: 03291669

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 424-35-67

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCyBaHHSA (THC. IPH.): 30




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CripssmoBaHO MOAM(iKOBaHiI ME30IIOPUCTi KpEMHE3EMU J1Jisl IPOJIOHTOBAaHOTO BUBIJIbHEHHS 6i0JIOTiYHO aKTUBHUX

CTIONYyK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Directed modified mesoporous silica for the sustained release of biologically active compounds

Pedepar yKpaiHCBKOIO:

O6'eKT NOCIIPKEHHS — ME30IIOPUCTi OpraHOKpeMHe3eMU. MeTa po60TU — BCTAHOBJIEHHS BIJIMBY (DYHKLiOHAJIBHOTO
ITIOKPUTTS KPEMHE3EMHUX HOCIiB Ha BUBLJIBHEHHSI aDOMATUYHOI aMiHOKKCJIOTU 3 BHYTPIMIHBOIIOPOBOTO IIPOCTOPY.
Metonu mociipkeHHs — [4 cnekTpockornis, peHTreHo(pa30Buil aHasli3, HU3bKOTEMIIEpaTypHa afcopoLisi-gecopoLis
a3oTy, TpaHCMiciliHa eJIeKTPOHHA MiKpocKoris, XiMiuHuit aHasi3, YO crieKTpockoris. Me3onopucTuil KpeMHE3eM 3
reKCcaroHajlbHO BIIOPSIKOBAHMMU KaHajlaMU MOP OyJI0 CHHTE30BaHO y BOAHO-E€TaHOJIbHO-aMiauHOMY CepeoBUILj,
BHUKOPHCTOBYIOUM LIETWITPUMETUIIAMOHIN 6poMif, sk TeMIlaT. CripsiMmoBaHe MO M(piKyBaHHS 30BHILIHbOI IIOBEPXHi
YaCTUHOK KpeMHe3eMy 3-xsiopornpomninbHumu Ta N-[N'-(N'-deHin)-2-aminodpeHin]-3-amiHONpOninbHUMY IpynaMu
3[iMICHIOBAJIA B Pe3yJIbTATi IOCT-CUHTETUYHOI aKTUBALlii y apoBiil asi Ta cepefoBUllli pO3YMHHMKA BiJIIOBITHO.
BynoBy CMHTE€30BaHUX OPraHOKPEMHE3EMIB 0XapaKTEPU30BAHO 3 BUKOPUCTAHHSM METOLIB PEHTI€HiBCBKO]
nudpakiuii, HU3bKOTeMIepaTypHOi afcopbiii-necopbuii a30Ty, TPaHCMICIHHOI e1eKTPOHHOI MiKpocKomii Ta
XiMiYHOrO aHaJli3y IIOBEPXHEBOTO Mapy. 30aTHICTh ME3OTIOPUCTUX KDEMHE3EMIB 4O KOHTPOJIbOBAHOTO BUBIJIbHEHHS
610JI0TIYHO aKTUBHUX CIIOJIYK 6YJ10 BUBYE€HO Y CIIEKTPOCKOMIYHO Ha [IPUKJIaLli Tapa-aMiHOOEH30MHOI KUCIIOTH [IpU
pH = 6,86 ta pH = 1,00. BcranoBneHo, mo N-[N'-(N'-¢deHin)-2-aminodeHin]-3-amiHonponinbHi rpynu 6J10Ky0Th
BXiJl y TIOPY HOCisl B HEUTPaJIbHOMY CEPEOBUII, IIEPEIIKOIKAI0YM BUBIILHEHHIO aMiHOKucnoTuy. [Ipu pH = 1,00
BiIITOBXYBaHHS IO3UTHUBHO 3aPSIKEHNX TIOBEPXHEBUX aMiHOTPYII, PO3TAIIOBAaHUX [100JIM3Yy BXOIiB y MOPH,
3abe3neyvye BiIbHUIY [lepexif MoJeKyJl apa-aMiHoOO6€H30MHOI KUCJIOTH 3 TIOp HOCIsl y BOJJHE CepeloBUlIE.
3anponoHoBaHUM NifXig Moxe 6yTH BUKOPUCTAHUI TP OJlepKaHHI CIIPSIMOBAHO MOAU(IKOBAaHUX KPEMHE3EMHUX
MarepiaiB 3 yIOPSAKOBAHOI ME30IIOPUCTOIO0 CTPYKTYPOIO [1J11 KOHTPOJIbOBAHOTO BUBIJIbHEHHS 06i0JIOTiYHO

AKTUBHUX PEYOBUH.

Pedepar aHr1ilicbKOIO:

The object of investigation - mesoporous organosilicas. The purpose of the work - to establish the influence of the
functional coating of silica carrier on aromatic amino acid release from the intraporous space. Methods of research
- IR spectroscopy, x-ray diffraction analysis, low-temperature adsorption-desorption of nitrogen, transmission
electron spectroscopy, chemical analysis, UV spectroscopy. Mesoporous silica with hexagonally ordered pore
channels was synthesized in water-ethanol-ammonia medium using cetyltrimethylammonium bromide as a
template. Directed modification of outer surface of silica particles with 3-chloropropyl and N- [N '- (N'-phenyl) -2-
aminophenyl] -3-aminopropyl groups was carried out by post-synthetic activation in vapor and solvent phases,
respectively. The structure of synthesized organosilicas was characterized using X-ray diffraction method, low-
temperature nitrogen adsorption-desorption, transmission electron microscopy and chemical analysis of the
surface layer. The ability of the mesoporous silica for controlled release of biologically active substances was
studied on the example of para-aminobenzoic acid at pH = 6,86 and pH = 1,00 by use of UV spectroscopy. It was
found that N- [N '~ (N'-phenyl) -2-aminophenyl] -3-aminopropyl groups block entry into the pores of the carrier in
a neutral environment, preventing the release of amino acid. At pH = 1,00 repulsion of positively charged surface
amino groups located near by the entrances of the pores allows free release of para-aminobenzoic acid molecules
from the pores of the carrier into the aqueous environment. Proposed approach can be used for synthesis of
directionally modified silica materials with ordered mesoporous structure for controlled release of biologically
active substances.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/uKa CIpIMOBAaHOTO MOAM(DIKYBaHHS 30BHIIIHbOI TOBEPXHI KDEMHEZEMIB 3

reKCaroHaJIbHO BIIOPSIKOBAHOIO ME30IIOPUCTOI0 CTPYKTYPOIO XJIOPO- Ta aMiHOBMiCHMMU IPyNIaMu

Ha3zpa HTII anrsiiicbKoO0: Technique of selective modification of external surface of silica materials with

hexagonally arranged mesoporous structure by chloro- and amino-containing groups
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTocyBaHHS: 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3po6seHo HOBUM MiAXif, 0715 37iiCHEHHS CIIPSIMOBAHOTO Mo GiKyBaHHS 30BHIIIHBOI [TIOBEPXHI
HAaHOYACTUMHOK KPEMHE3€EMiB 3 FéKCaroHaJIbHUM BIIOPSIIKYBaHHSIM ME30II0P, 10 NoJsirae y napogasHiii oopooui

TEMILJIATBMiICHOTO KpEMHE3EMY OpraHoCUJiaHaMU
ConiaibHO-eKOHOMIYHA cnpsimoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 2015 npu HasBHOCTI iHBECTODIB
3aKiHYeHHs eTamy:
Cno>kuBayi leO,I[yKI.li'l': HaceJIeHHs1 YKpaiHu Ta 3apyoibioKs
IlepcneKTHBHI PHHKH. BiTYM3HSAHI TA 32aKOPAOHHI
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMII 06CAT iHBECTHILiH, THC. TPH.: 0
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IloTeH1iaIbHU 00OCST IPOZA’KY, THC. TPH.: 0
OuikyBaHHI TepMiH OKYMHOCTI (POKiB): He ouiHoBaBCs

JopaTkoBa iHpOpMaLLisL: He 06roBoprOBaIKCs
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Xumus, GU3MKa U TeXHosIorus nosepxHoctu. - 2013. - T. 4, N2 3. - C. 239-249; 3. Roik, N.V. Sol-gel synthesis of
MCM-41 silicas and selective vapor-phase modification of their surface / N.V. Roik, L.A. Belyakova // J. Solid State



Chem. - 2013. - V. 207. - P. 194-202; 4. Roik, N.V. Chemical design of pH-sensitive nanovalves on outer surface of
mesoporous silicas for controlled storage and release of aromatic amino acid / N.V. Roik, L.A. Belyakova // J. Solid
State Chem. - 2014. - V. 215. - P. 284-291; 5. Pouk, H.B. ®yHK1IMOHaNIN3MPOBaHHblE ME30IIOPUCTbIE KPEMHE3EMBI KaK
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CHCTEMBI: CTPOEHHE, CBONCTBA, TEXHOJIOTUU: Te3uchl IV MexayHap. HayuH. KoH. (Kues, 19-22 Hos16ps 2013 1.). - K,,
2013 r - C. 170; 8. Trofymchuk, I.M. Incorporation of b-cyclodextrin into silica in the presence of (3-
chloropropyl)triethoxysilane / .M. Trofymchuk, L.A. Belyakova // Advanced materials and technologies:
proceedings of 15th International conference-school. (Lithuania, Palanga, 27-31 August 2013). - Palanga, 2013. - P.
52; 9. Trofymchuk, .M. Sol-gel synthesis of b-cyclodextrin-containing silicas with 3-(chloropropyl)triethoxysilane
as precursor / I.M. Trofymchuk, L.A. Belyakova // Nanomaterials: applications and properties: proceedings of the
International conference. (Ukraine, Sumy, 16-21 September 2013) - Sumy, 2013. - V. 2, N 3. - 03NCNNI10 (PP. 4). 10.
Tpodumuyk, I.M. BnopsiakoBaHi KpemHe3eMu 3 iHKOpropoBaHuM b-1uknogexkctpuioM / L.M. Tpodpumuyk // Tesu
V MixxHaponHOi KOH(epeHLii CTyJeHTiB, acNipaHTiB Ta MOJIOJMX BYEHHUX 3 XiMii Ta XimiuHOi TexHosorii (Kuis, 9-11
kBiTHS 2014 p.). - K., 2014. - C. 67; 11. Roik, N.V. Mesoporous silica equipped with pH-sensitive nanovalves for
controlled liberation of para-aminobenzoic acid / N.V. Roik, L.A. Belyakova, M.O. Dziazko // Proceedings of E-
MRS 2014 Spring Meeting (France, Lille, 26-30 May 2014). - Lille, 2014. - P. Q.PI 1. 12. Roik, N.V. Construction of
ionizable molecular gates on MCM-41 surface for pH-controlled release of 4-aminobenzoic acid / N.V. Roik, L.A.
Belyakova, M.O. Dziazko // Modern problems of surface shemistry: book of abstracts of International Conference
(Ukraine, Kyiv, 20-21 May 2014). - K., 2014. - P. 162; 13. Trofymchuk, I.M. Effect of b-cyclodextrin attendance on
hexagonal ordering of MCM-41 silicas / I.M. Trofymchuk, N.V. Roik, L.A. Belyakova // Nanomaterials: applications
and properties: proceedings of the International conference. (Ukraine, Lviv, 21-27 September 2014). - Lviv, 2014. -
V. 3, N 2. - 02NNSAO06 (PP. 3); 14. Trofymchuk, .M. Hydrothermal synthesis of hexagonally ordered mesoporous
silicas using hybrid template system / .M. Trofymchuk, N.V. Roik, L.A. Belyakova // Advanced materials and
technologies: book of abstracts of 16th International conference-school. (Lithuania, Palanga, 27-31 August 2014). -
Palanga, 2014. - P. 106.
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